BACKGROUND: Adrenalectomy is a complex procedure performed in many settings, with and without residents and fellows. Patients often ask, "Will trainees be participating in my operation?" and seek reassurance that their care will not be adversely affected. The purpose of this study was to determine the association between trainee participation and adrenalectomy perioperative outcomes. STUDY DESIGN: We performed a cohort study of patients who underwent adrenalectomy from the 2005 to 2011 American College of Surgeons NSQIP database. Trainee participation was classified as none, resident, or fellow, based on postgraduate year of the assisting surgeon. Associations between trainee participation and outcomes were determined via multivariate linear and logistic regression.
Adrenalectomy is being performed with increasing frequency due to the widespread availability of minimally invasive techniques and the detection of incidentalomas on imaging for other indications. [1] [2] [3] This complex procedure requires focused, intraoperative training to become proficient and to achieve acceptable complication and conversion rates. 4 The majority of general surgery residents trained in the United States have little exposure to this operation, with a mean of 1.7 adrenalectomies performed per general surgery resident during their training (maximum 11, mode 0), based on the most recent analysis of Residency Review Committee summary statistics in 2004, 5 possibly related to limited access to high-volume surgeons or restrictions on duty hours. 6 Given the projected increase in demand for adrenalectomy and evidence of improved outcomes after the learning curve is surpassed and for highvolume surgeons, improved training of general surgery residents and endocrine surgery or minimally invasive fellows is needed to ensure adequate numbers of competent adrenal surgeons beginning independent clinical practice and the maintenance of high-quality surgical care. 1, 4, 6 CME questions for this article available at http://jacscme.facs.org A challenge to this training paradigm is that patients often ask attending surgeons if trainees will be assisting in their operation, and often request that trainees not be allowed to operate. Although many patients might be comfortable with trainees participating in their general hospital care, up to one third of them state on a questionnaire that they do not want trainees performing any part of their operation. 7 Therefore, attending surgeons are often left with the task of reconciling the educational needs of their trainees plus workforce demands with respect for the wishes and autonomy of their patients. 8 There are a limited number of studies that evaluate how the participation of residents and fellows in adrenalectomy affects patient outcomes, adjusting for patient comorbidities and operative technique. Documentation of equivalent outcomes would provide reassurance to patients undergoing surgery at teaching institutions and peace of mind for attending surgeons responsible for training the next generation of endocrine surgeons. Therefore, the goal of this study was to investigate the association between resident and fellow participation in adrenalectomy and perioperative outcomes using multivariate logistic regression models to analyze data from a contemporary multi-institutional database. Our hypothesis was that patients operated on by attending surgeons with the assistance of residents and fellows do not have inferior 30-day outcomes compared with patients operated on by attending surgeons without a trainee.
METHODS

Database and patient selection
We used the 2005 to 2011 American College of Surgeons (ACS) NSQIP Participant Use Data File for our analysis. This database contains prospective, multi-institutional information on preoperative risk factors, intraoperative variables, and 30-day morbidity and mortality outcomes for a systematic sample of major inpatient and outpatient surgical procedures at participating institutions. Dedicated and specifically trained Surgical Clinical Reviewers examine medical records and obtain complete 30-day follow-up on all selected patients. The quality of collected data is regularly evaluated with an inter-rater reliability audit of participating institutions, with audits to date demonstrating an overall disagreement of only 1.8% for all variables. 9 Additional information on ACS NSQIP data collection and practices has been described previously 10 and can be accessed on the ACS NSQIP website (http://www.acsnsqip.org/).
The ACS NSQIP Participant Use Data File contains 135 variables, including the highest level of supervision provided by the attending surgeon for the case and the highest postgraduate year of any trainee who assisted in the case. These variables were used to differentiate adrenalectomies that were performed by attending surgeons without a trainee vs those in which a resident (PGY1 through 5) or fellow (PGY>5) assisted. Patients with no information on trainee participation were excluded from the study. To limit our analysis to adrenalectomies performed at participating institutions from 2005 to 2011, we searched for all principal operative procedures with the CPT codes for adrenalectomy (60540, 60545, 60650) during that time period. The CPT code 60650 was used to differentiate laparoscopic from open adrenalectomies. Sensitivity analyses were performed to rule out bias from grouping CPT codes for open adrenalectomies (60540 and 60545). Data on demographics, preoperative comorbidities, American Society of Anesthesiologists class, and preoperative laboratory values were obtained for all patients.
Outcomes
The ACS NSQIP contains data on a large number of 30-day perioperative outcomes. To analyze the association of trainee participation on overall perioperative morbidity, we created a variable for the occurrence of any documented complication within 30 days of operation. This included pulmonary complications (eg, pneumonia, unplanned intubation, or ventilator dependence), cardiac complications (eg, cardiac arrest or myocardial infarction), neurologic complications (eg, stroke or coma >24 hours), renal complications (eg, acute renal failure or progressive renal insufficiency), bleeding complications, sepsis, surgical site infections, wound dehiscence, deep vein thrombosis requiring therapy, pulmonary embolus, urinary tract infections, and peripheral nerve injuries. We also created a variable for the occurrence of any serious complication within 30 days of operation, which excluded urinary tract infections, superficial surgical site infections, and peripheral nerve injury, the clinical significance of which are not uniform. Additional 30-day outcomes included mortality, mean length of procedure, intraoperative blood transfusion, reoperation, and mean length of stay (LOS).
Statistical analysis
Chi-square statistics were used to compare differences in categorical variables related to baseline patient demographic and health characteristics, in addition to perioperative outcomes among the 3 trainee groups. Odds ratios (ORs) were calculated to evaluate the degree of association between trainee group and each preoperative variable with statistically significant results on chi-square test. Analysis of variance was used to compare differences in the mean values of continuous variables related to patient characteristics and perioperative outcomes among all 3 trainee groups. Bonferroni multiple comparison tests were performed to identify differences between the means of each pair of trainee groups with p value adjustment. Multivariate linear regression models were created to compare mean operative time and LOS in each group, controlling for potential confounding variables.
Univariate and multivariate logistic regression models were developed for 30-day morbidity and mortality. Covariates adjusted for in the multivariate models to control for confounding and heterogeneity of patients within trainee groups included laparoscopic vs open technique, in addition to the calculated probability of morbidity or mortality provided in the ACS NSQIP database. 9 The use of these continuous probability variables was validated by creating multiple models containing different comorbidities identified as confounders; all of these models produced similar adjusted ORs and did not change the conclusions of our analysis. Tests of linear trend in the adjusted log odds of morbidity and mortality were also performed on each multivariate model. The significance level for all comparisons was p < 0.05 and all tests were 2-tailed. Analysis was performed using STATA statistical software (version 12.0, StataCorp LP).
RESULTS
Preoperative characteristics
A total of 4,133 adrenalectomies were identified based on CPT code. After the exclusion of cases with missing data on trainee participation (n ¼ 439), analysis was carried out on the remaining 3,694 cases. Of these 3,694 adrenalectomies, 732 (19.8%) were performed by an attending surgeon alone, 2,315 (62.7%) involved a resident, and 647 (17.5%) involved a fellow. There was no significant difference in patient demographics and most preoperative risk factors for morbidity or mortality based on trainee participation (Table 1) . Adrenalectomies involving fellows were more likely to be performed laparoscopically, with an OR of 1.4 compared with cases performed by attending surgeons without a trainee (p ¼ 0.011; 95% CI, 1.08À1.86). In addition, adrenalectomies involving fellows were less likely to be performed on patients with hypoalbuminemia, with an OR of 0.56 compared with cases performed by attending surgeons without a trainee (p ¼ 0.01; 95% CI, 0.35À0.87).
Perioperative outcomes
Overall outcomes for adrenalectomy from the 2005 to 2011 ACS NSQIP are presented in Table 2 . Overall mean procedure length was 154 minutes and mean LOS was 4.0 days. Postoperative morbidity was documented in 7.8% of cases, with serious postoperative complications occurring in 5.8%. Overall 30-day mortality was 0.7%.
Mean procedure length was shorter for attending surgeons operating without a trainee than for those assisted by residents and fellows (141, 158, and 154 minutes, respectively; p < 0.001). This difference remained significant on linear regression after adjusting for laparoscopic vs open technique (adjusted increase in operative time of 16 minutes for residents and fellows; p < 0.001). The frequency of intraoperative blood transfusion, reoperation, or death within 30 days did not vary based on trainee participation ( Table 2 ). There was a statistically significant difference in the frequency of postoperative complications and mean LOS based on trainee participation (Table 2 ). However, multivariate linear regression showed no statistically significant association between LOS and trainee participation after adjusting for laparoscopic vs open technique and the probability of morbidity.
Evaluating perioperative morbidity and mortality with univariate logistic regression, there was no statistically significant association between resident participation in adrenalectomy and postoperative complications when compared with attending surgeons operating without a trainee (Table 3) . However, participation of a fellow was associated with decreased odds of overall (OR 0.51; 95% CI, 0.33À0.78) and serious (OR ¼ 0.33; 95% CI, 0.19À0.57) postoperative complications when compared with attending surgeons operating without a trainee. On multivariate logistic regression, after controlling for laparoscopic vs open technique and the probability of postoperative morbidity, resident participation was associated with decreased odds of serious complications only (adjusted OR ¼ 0.63; 95% CI, 0.45À0.89) ( Table 4) . Interestingly, the participation of fellows continued to be associated with significantly lower odds of overall (adjusted OR ¼ 0.51; 95% CI, 0.32À0.82) and serious (adjusted OR ¼ 0.31; 95% CI, 0.17À0.57) postoperative complications (Table 4 ). There was a statistically significant inverse linear trend in the log odds of overall and serious morbidity with the participation of a trainee in the operation and increasing postgraduate year of the assisting trainee, both when broken down by resident and fellow as with the rest of the analysis (not shown) and when broken down into junior residents (PGY1À3), senior residents (PGY4À5), and fellows (Table 5 ). There was no association between 30-day mortality and trainee participation in the univariate or multivariate models after controlling for technique and probability of postoperative mortality (Tables 3 and 4) .
DISCUSSION
This study using a multi-institutional, national database demonstrates that the participation of trainees in adrenalectomy is not associated with adverse perioperative outcomes. In addition, we provide evidence that the participation of residents and fellows in this complex procedure is associated with decreased odds of complications after adjusting for risk of morbidity and laparoscopic vs open operative technique. The finding that surgical residents and fellows do not adversely affect, and might in fact enhance, the quality of surgical care for patients undergoing adrenalectomy is important both for its ability to improve patient confidence in their health care providers and to support advanced training of residents and future endocrine surgeons. Based on the information captured in the ACS NSQIP database, we are not able to determine why the assistance of fellows in adrenalectomy leads to superior outcomes.
Comparison of baseline characteristics did show that fellows were more likely to participate in laparoscopic operations and less likely to operate on patients with hypoalbuminemia, both of which would be expected to improve outcomes. However, the association with superior outcomes persisted after adjustment for laparoscopic technique and the probability of perioperative morbidity. The fact that we see an inverse linear trend in the adjusted odds of morbidity with the addition of a trainee in the operating room and increasing postgraduate year of trainee suggests that those who have the skills to more substantively contribute to the operation or provide experienced postoperative care confer the most benefit to patients. Another possible interpretation of this is that the presence of a fellow in the operating room is a surrogate for an adrenalectomy performed by a high-volume surgeon at a center with an endocrine surgery fellowship. Although the experience of surgeons operating with trainees likely affects our results, it is unlikely to fully explain the association with improved outcomes because the inverse trend in adjusted odds persists if we divide trainees into junior residents, senior residents, and fellows, suggesting that the postgraduate year of the trainee, and their operative skills and perioperative care, is in fact an important contributing factor beyond the distinction between an institution or surgeon who operates with residents and/or fellows. The addition of surgeon-and hospital-volume information would aid additional investigation of the mechanism of this association. This is the first study evaluating the association of trainee participation and perioperative morbidity and mortality for adrenalectomy using a multi-institutional database and multivariate regression to control for confounding patient characteristics and technique. Previous reports of chi-square analyses of adrenalectomy outcomes from the 2005 to 2008 ACS NSQIP database did not find a significant difference in the rates of perioperative wound infections, medical complications, reoperation, or total morbidity between patients operated on by attending surgeons without a trainee vs with the assistance of any level trainee. 11 One explanation for these differing results is the lack of a distinction between residents and fellows in the previous analysis; if the addition of more senior residents and fellows confers the most benefit in adrenalectomy outcomes, as suggested here, analyses grouping trainees of all postgraduate years together might not detect this association. In addition, the increased sample size of our study, due to 3 additional years of data from 2009 to 2011, increases the power of our study and the ability to detect these associations. Previous studies investigating the effects of trainee participation on surgical outcomes in other operations have also had mixed results. A single-center series of 2,293 patients operated on by attending surgeons with and without resident assistance found no difference in morbidity, but did find increased mortality, LOS, and hospital cost for patients who underwent 5 common general surgery procedures, although their analyses did not include multivariate models to control for confounding patient characteristics. 12 Analysis of outcomes from 607,683 general and vascular surgery cases in the 2006 to 2009 ACS NSQIP found a marginal increase in the odds of morbidity (OR ¼ 1.07; 95% CI, 1.03À1.10) and a small decrease in the odds of 30-day mortality (OR ¼ 0.91; 95% CI, 0.84À0.99) with the participation of residents, although the latter association was no longer present after adjustment for hospital-level variation. 13 Another analysis of >37,000 patients who underwent common general surgery procedures from the 2005 to 2007 ACS NSQIP also showed a very small increase in morbidity and a decrease in mortality.
14 Given that the latter 2 studies also analyzed ACS NSQIP data and controlled for similar confounders, a likely explanation for differences in our results is their focus on a wider range of general surgery cases, suggesting that the results of our analysis might not be generalizable to other common or complex surgical procedures.
Operative times are consistently longer with the participation of trainees, regardless of operation or specialty. Our results are consistent with previous studies in this regard. This trend has been cited by some as a potential cause of increased morbidity in operations performed with trainee assistance and is a target for qualityimprovement efforts. [14] [15] [16] However, adding operative time as a continuous or categorical variable to our regression models did not change our conclusions about the association between trainee participation and perioperative adrenalectomy outcomes. With such small differences in operative time with and without trainees (an additional 16 minutes with both residents and fellows after adjustment for laparoscopic vs open technique), it is unlikely that this factor has a significant clinical impact. The economic cost of these differences, however, might not be so insignificant on a national scale and requires additional investigation using a database with information on total hospital costs for this patient population.
Our study has limitations, many of which are related to the nature of data collection and reporting for the ACS NSQIP database. The hospitals that participate in ACS NSQIP do so on a voluntary basis and, as a result, are not a representative sample of hospitals in the United States. This is a potential source of selection bias because large and academic institutions are over-represented. However, there is evidence that a substantial proportion of complex cases are performed by ACS NSQIP institutions, and that up to two thirds of adrenalectomies are performed at teaching hospitals, which suggests that this database likely captures a large numbers of adrenalectomies performed nationally. 17, 18 An important limitation is the failure of ICD-9 codes to adequately identify the principal diagnosis of patients undergoing adrenalectomy. Due to the frequency of nonspecific coding, including among many 255.8 (ie, other specified disorders of adrenal glands) and 255.9 (ie, unspecified disorder of adrenal glands), which accounted for 5.6% and 7.9% of patients, respectively, we were unable to definitively determine the indication for a large proportion of the adrenalectomies we analyzed. This forced us to exclude a diagnosis variable from our models, leaving our conclusions potentially biased due to confounding by indication (because the diagnosis of a patient that puts them at risk of worse outcomes can influence whether a trainee participates in their operation). Although controlling for other associated comorbidities can reduce the impact of this bias, the inability to adjust for diagnosis in our model must be acknowledged. In addition, ACS NSQIP does not provide tumor-specific information, such as tumor size, which affects the complexity of an adrenalectomy and would be related to both the participation of a trainee and outcomes.
Another limitation is that we are unable to control for surgeon or hospital adrenalectomy volume or for teaching status of the institutions, because hospital-and surgeonlevel data are not available in the ACS NSQIP Participant Use Data File. Given evidence that surgeon volume inversely correlates with complication rates, hospital cost and LOS, 18 and hospital-volume or teaching status affects postoperative management, these factors should be included in our models and their absence might affect our estimate of the association between trainee participation and perioperative outcomes. As has been mentioned in previous publications, 13, 19 we cannot determine the degree of trainee participation in each case from the data provided, which limits our ability to attribute any difference in outcomes to intraoperative trainee factors, or who is assisting in operations performed without a trainee. However, as discussed here, the presence of an inverse linear trend in the adjusted odds of morbidity with increasing postgraduate year of the trainee suggests that the surgical skills of the trainee and their postoperative care plays a role in this association and, therefore, that resident or fellow presence in the operating room is unlikely to be a surrogate for other factors. With limited surgeon-and hospital-level data, it is difficult for us to determine how the presence of fellows leads to superior outcomes.
CONCLUSIONS
The participation of residents and fellows in adrenalectomy does not adversely affect and appears to improve perioperative outcomes. The participation of fellows specifically reduces the odds of overall and serious 30-day adrenalectomy complications. Given that increased exposure of trainees to this operative technique is critical to adequately train future endocrine surgeons, attending surgeons should be comfortable reassuring patients that their care will be equivalent or superior with the addition of a resident or fellow to their operative team.
INVITED DISCUSSANT: SAMUEL K SNYDER (Temple, TX): As a program director for an endocrine surgery fellowship, I must admit that I do like the title of this paper. It fits my bias for promoting endocrine surgery fellowship training. However, it is important to keep the proper perspective and realize that this is not a cause and effect relationship, but perhaps just an association. It seems intuitive, doesn't it, to anticipate superior results for an adrenalectomy under the direction of a staff endocrine surgeon of the caliber of Drs Clark, Duh, or Shen, assisted by a PGY 6 fellow who is sincerely interested in mastering the adrenalectomy procedure. The authors have done extensive statistical analysis of 7 years of ACS-NSQIP data to support this conclusion. I have three questions for the authors:
1. Is a PGY 6 trainee really a fellow interested in endocrine surgery or minimally invasive surgery? The resident could still be in general surgery or urologic surgery training after experiencing an additional year or two of preliminary training before attaining a categorical training spot, or after coming out of a year or two in research, or after having to repeat a year of residency training, etc. Does the NSQIP data reliably sort this out? 2. Fellows desiring involvement in adrenalectomy procedures should reasonably gravitate to the most experienced specialists or subspecialists for training in adrenal surgery. They should equally reasonably gravitate to the larger and higher-volume medical centers for training because adrenalectomy is generally not a common operative procedure. One could argue that your data are really just measuring this fact and not strictly the participation of fellows. How does your analysis of NSQIP data resolve this dilemma? 3. Outcomes research is becoming increasingly important in the evolving surgical era of "pay for performance." Your study carries implications for disclosure to patients of relative outcomes by different surgical teams to obtain adequate informed consent for adrenalectomy. In light of your results, how do you recommend that the private practice endocrine surgeon now counsel his or her patient preoperatively?
DR QUAN-YANG DUH: The first question is whether NSQIP actually distinguished fellow vs just a slower resident who may have taken an extra year or two. Actually, you're right, it doesn't. But according to our study, a slower resident may actually be very good. In fact, if you look at the title, we actually cheated between the initial abstract and the paper. We added resident and fellow to the title. In fact, in the analysis, both the assistant, or the resident, and the fellow helped the surgeon and helped the patient. You see the linear trend at the higher level help improve the complication rates. So you are right. We can't tell specifically the difference between a fellow and a resident, but it's probably, in general, going to be correct, the PGY 6 or more. The second question related to whether or not the PGY year, or the assistance by a trainee, is just a surrogate for a high-volume surgeon, for centers of excellence. And you are absolutely right. There is really no way that we could clearly separate those out, and I'm sure a lot of that is related to the fact that the fellows go to higher-volume centers. But that also would not explain the linear trend that you see of junior resident, senior resident, and higher level fellow or resident help, the linear trend of improvement with that. In fact, the question I ask myself is if that is the case, then should we have always 2 surgeons operating on the patient at the same time? Forget about the junior resident and the senior resident and the fellows.
To answer your third question, if I were a patient, I should probably ask for 2 or 3 competent endocrine surgeons in the operating room at the same time. I don't really have a good answer for you in terms of the third question: how you deal with informed consent with the patients. It's way more complicated than I can get into, but you are absolutely right. You want to have good surgeons, and I think what we are showing is that you want to have a good level of help. When the patients come to you and say, "I want you to do the operation, I don't want anybody else in the room helping you doing this," I can tell them that they actually do want my trainees to be there with me.
DR KAREN R BORMAN (Washington, DC): This is a really nice paper. I would submit a couple of observations and ask you a question. For the cases that are categorized as having no trainee, are there truly no trainees in any aspect of the care? Because one could envision the circumstance in which, for coverage reasons or whatever, an attending was doing an adrenalectomy. It seems unlikely, because they're great cases and one would think that people gravitate to them, but that shows my bias. But at any rate, there may, in fact, be trainees, whether they're fellows or residents, involved in the perioperative care. And I think one of the messages here that I personally would take away is that there is an advantage to trainees in perioperative care in terms of detection and management of complications potentially earlier that will lead to better overall outcomes. So I wonder that 20% of cases had no trainee. The NSQIP may not give you a way to sort that out, whether or not there were trainees in the postoperative care of those patients.
I think you've attributed your linear trend to the better operative skills or presumably more experienced or advanced trainees.
I would submit that is also probably a marker for better postoperative care, because if that more advanced resident or fellow were, in fact, part of the operation, his or her ownership of the perioperative care is probably greater. I have no data other than having been a surgical resident to bring to that. But I would submit to you that it reflects not only technical skill, but also better skills at perioperative care. So I would be a little bit careful about appearing to attribute that linear trend mostly to the operative event.
And finally, I always worry a little bit about operative times and their validity as a quality marker. I think they can be, but I find operative times a lot like the surgical equivalent of fish stories. So I think most of us, when challenged with, "I can do that operation in X," have a tendency to respond that "I can do that operation in X minus 1 or X divided by 2." So I'm a little troubled at understanding that 15-minute operative time difference in your no-trainee group. And do you have any data or speculation about outcomes other than cost, which may in fact be important, to which we can relate that 15-minute difference?
DR QUAN-YANG DUH: Regarding the first question about how the trainee involvement is coded, this is operating room coding. So we actually don't know whether somebody was just called out of the on-call schedule to help with the case or somebody was following the patients. But my bet is that the senior level help are more likely to have had a longer-term involvement than to just come out of on-call for it.
And you're right in terms of the second point, it's not just the intraoperative skill, but actually my bet is a lot of these complications are postoperative-care related. And, yes, if you get the residents involved, they just look at it very differently. I always tell the residents, those are like kids. When you go to the playground and watch the kids play, somehow you watch your own kids differently than you watch all the other cute kids. And it's the same thing with your patients. So I agree with you about that.
The 60-minute difference probably just reflects the fact that it's most likely in the teaching institution. Actually the 2.5-hour operating time is much shorter than my own time.
DR RAYMOND JOEHL (Phoenix, AZ): I have one specific question. In a subset analysis of the of the adrenal tumor types, did you note the same finding, specifically, with pheochromocytoma? DR QUAN-YANG DUH: I wish we could do that. The NSQIP, unfortunately, does not tell you what kind of tumor it is, pheochromocytoma, Cushing's, aldosteronoma. My aldosteronoma patients go home the next day; a Cushing's patient could stay 3 or 4 days and have all kinds of complications. You're right, that's not collected. And neither is size of tumor, because that's not in the data.
DR STEVE DE JONG (Maywood, IL): The American College of Surgeons, Accreditation Council for Graduate Medical Education Residency Review Committees, and individual program resident performance evaluation processes, place great emphasis on teaching residents effective communication skills and the process of obtaining informed consent. In fact, some studies conclude that only 17% of us tell patients, without the patient asking first, that there will be a resident or a fellow or someone else who will be participating in major portions of the procedure. How often do you provide that level of information to your patients, without them asking first, before obtaining informed consent for your patients? Second, how often does the resident who is performing the procedure with you actually meet the patient before the procedure? DR QUAN-YANG DUH: That's a very long question, but I will answer really quickly in terms of informed consent. I tell the patient the routine things about the potential risk. But I actually show the patient my scar in the neck and tell the patient what I asked my doctors. I tell my patients, I asked my surgeon two things, and they should ask me exactly the same things.
Number 1, will you treat me exactly the way you would want a member of your family treated, yes or no? That should be a yes answer. That's the golden rule for surgeons, and that should be a yes.
The second thing I tell my patients is I asked my surgeon to please do it exactly the same way you do it all the time, that you know best. That would be the best answer to your patients because there are all of these details that may or may not apply to the particular patient, and you can spin your wheels for 2 days dealing with who is going to be helping, who may or may not have slept the night before, and all that. But I think the way I answer the question is, you should not operate on a patient if you yourself would not want to have the same thing done to you.
DR RICHARD A PRINZ (Evanston, IL): I would like to point out the outstanding results that you've shown with laparoscopic adrenalectomy in all the different settings compared with when we would do these operations open. It's truly amazing the strides we've taken in improving patient care. The main issue with your study is that we can't get at the institution or individual surgeon volume. Having just struggled through an adrenalectomy with a fourth-year resident and having to take over the procedure, I can vouch that a good assistant can make a big difference. I usually operate with an endocrine surgery fellow. Their overall experience and their exposure to adrenalectomy are much greater compared with even fourth-and fifth-year residents.
However, the experience of the attending surgeon is also a key factor for optimal results in my opinion. And in many centers, surgeons may be operating with lower level residents, but they may be doing the operations themselves. They are probably doing fewer laparoscopic adrenalectomies. In addition, they probably do not have the surrounding team that will be able to anticipate and prevent complications (both intraoperative and postoperative).
DR QUAN-YANG DUH: I absolutely agree with you. I think you want the best wingmen possible when you're doing especially complex cases.
DR RONALD LATIMER (Santa Barbara, CA): In the no-trainee group, who was your assistant? Was it another well-trained endocrine adrenalectomist? When there is no trainee available, for whom do you ask? DR QUAN-YANG DUH: I haven't run into the problem of no trainee for that. But I think, in terms of the coding for the NSQIP here, we excluded the one in which they did not specifically say trainee or not. And so the other assistant could be, in fact, another attending or a surgical scrub.
